RESEARCH a= VULNERABLE POPULATIONS

For-profit long-term care homes and the risk of
COVID-19 outbreaks and resident deaths

Nathan M. Stall MD, Aaron Jones MSc PhD, Kevin A. Brown MSc PhD, Paula A. Rochon MD MPH,
Andrew P. Costa PhD

M Cite as: CMAJ 2020 August 17;192:E946-55. doi: 10.1503/cmaj.201197; early-released July 22, 2020
CMAJ Podcasts: author interview at https://soundcloud.com/cmajpodcasts/201197-res

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.201714

ABSTRACT

BACKGROUND: Long-term care (LTC)
homes have been the epicentre of the
coronavirus disease 2019 (COVID-19)
pandemic in Canada to date. Previous
research shows that for-profit LTC
homes deliver inferior care across a vari-
ety of outcome and process measures,
raising the question of whether for-
profit homes have had worse COVID-19
outcomes than nonprofit homes.

METHODS: We conducted a retrospective
cohort study of all LTC homes in Ontario,
Canada, from Mar. 29 to May 20, 2020,
using a COVID-19 outbreak database
maintained by the Ontario Ministry of
Long-Term Care. We used hierarchical
logistic and count-based methods to
model the associations between profit
status of LTC homes (for-profit, nonprofit
or municipal) and COVID-19 outbreaks in
LTC homes, the extent of COVID-19 out-

breaks (number of residents infected),
and deaths of residents from COVID-19.

RESULTS: The analysis included all
623 Ontario LTC homes, comprising
75676 residents; 360 LTC homes
(57.7%) were for profit, 162 (26.0%)
were nonprofit, and 101 (16.2%) were
municipal homes. There were 190
(30.5%) outbreaks of COVID-19 in LTC
homes, involving 5218 residents and
resulting in 1452 deaths, with an over-
all case fatality rate of 27.8%. The
odds of a COVID-19 outbreak were
associated with the incidence of
COVID-19 in the public health unit
region surrounding an LTC home
(adjusted odds ratio [OR] 1.91, 95%
confidence interval [CI] 1.19-3.05), the
number of residents (adjusted OR 1.38,
95% Cl 1.18-1.61), and older design
standards of the home (adjusted OR

1.55, 95% CI 1.01-2.38), but not profit
status. For-profit status was associated
with both the extent of an outbreak in
an LTC home (adjusted risk ratio [RR]
1.96, 95% Cl 1.26-3.05) and the num-
ber of resident deaths (adjusted RR
1.78, 95% Cl 1.03-3.07), compared with
nonprofit homes. These associations
were mediated by a higher prevalence
of older design standards in for-profit
LTC homes and chain ownership.

INTERPRETATION: For-profit status is
associated with the extent of an out-
break of COVID-19 in LTC homes and the
number of resident deaths, but not the
likelihood of outbreaks. Differences
between for-profit and nonprofit homes
are largely explained by older design
standards and chain ownership, which
should be a focus of infection control
efforts and future policy.

the coronavirus disease 2019 (COVID-19) pandemic in

Canada, with residents of these care homes accounting
for more than 80% of the country’s deaths.}> Residents of LTC
homes are at high risk of contracting severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), owing to their congregate
living arrangements and exposure to staff with asymptomatic or
presymptomatic SARS-CoV-2 infection.*® These residents are
also at high risk of morbidity and mortality from COVID-19, as
most are older adults with frailty and multimorbidity.” There is
widespread concern that despite these predisposing risks, LTC

I ong-term care (LTC) homes have become the epicentre of

homes were both underprepared and underequipped to protect
their residents, and questions have arisen as to whether for-
profit LTC homes have had worse COVID-19 outcomes.®°

In Ontario, Canada’s most populous province, all residents of
LTC homes receive personal and nursing care as well as subsidized
accommodation under a publicly funded LTC program. Regardless
of this governmental funding, individual LTC homes can be owned
and operated by for-profit, nonprofit or municipal (public) enti-
ties.1? Several observational studies suggest that for-profit LTC
homes tend to deliver inferior care across a variety of outcome and
process measures.'*2 These include lower levels and quality of
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staffing, more complaints from residents and family, higher rates
of emergency department visits, more acute care hospital admis-
sions and higher mortality rates.’*?? Evidence from the United
States suggests that for-profit LTC homes are also more likely to
receive deficiency citations for infection control and hand hygiene
practices.? In light of this evidence and the catastrophic COVID-
19 epidemic in LTC homes, we examined the association between
for-profit status and the risk of COVID-19 outbreaks and death dur-
ing the peak of the epidemic in Ontario’s LTC homes.

Methods

Study design

We conducted a retrospective cohort study of all 623 LTC homes
in Ontario, from Mar. 29, 2020 — the date of the first reported
outbreak in an Ontario LTC home — until May 20, 2020; this
period covered the peak of the COVID-19 epidemic in the prov-
ince’s LTC homes.? Our analysis does not include Ontario retire-
ment homes, which are entirely privately funded and not admin-
istered by the Ministry of Long-term Care. We followed the
Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) reporting guideline and the Reporting of
Studies Conducted Using Observational Routinely Collected
Health Data (RECORD) statement guidelines.??

Data sources and explanatory variables

We obtained all data for this study from the Ontario Ministries of
Health and Long-Term Care as part of the COVID-19 Ontario Census
Modelling Table. The Modelling Table is sponsored by the Ontario
Ministry of Health, Ontario Health and Public Health Ontario and is
an ad hoc and voluntary group of senior decision-makers and scien-
tists tasked with creating credible consensus estimates of the
impact of COVID-19. Data obtained included LTC home-level data
from the Long-Term Care Inspections Branch on the cumulative
number of resident COVID-19 cases and deaths. These data are col-
lected daily by inspectors across the province of Ontario, who con-
tact LTC homes and input data on outbreaks into a COVID-19 case
tracking tool. The tracking tool includes LTC deaths both for resi-
dents who died in LTC facilities and for residents who died in other
settings but were still occupying an LTC bed; the tool does not cap-
ture residents who were permanently discharged from LTC facilities
and died in another setting. Data from the tracking tool have dem-
onstrated excellent correlation when compared with other sources
of provincial data collecting COVID-19 cases and deaths. For counts
of COVID-19 cases in LTC facilities, the tracking tool has Pearson
correlation coefficients of 0.952 and 0.914 with the integrated Pub-
lic Health Information System (iPHIS) and Ontario Laboratories
Information System databases, respectively.?#?® For LTC deaths
from COVID-19, the tracking tool has Pearson correlation coeffi-
cients of 0.913 and 0.904 with the iPHIS and coroner databases,
respectively.?® The tracking tool also contains information on the
profit status of the province’s LTC homes, which comprises for-
profit homes (proprietary homes that are either owner operated or
part of corporate chains), nonprofit homes (charitable, religious
and community agencies) and municipal public homes (municipally
run; employees are municipal government staff).3

Additional LTC home-level data obtained from the Ontario
Ministry of Long-Term Care included number of licensed beds;
number of active residents in LTC homes as of Mar. 31, 2020; the
specific mix of bed occupancy types (1, 2 or 4 residents per room);
the ratio of full-time equivalent staff to beds in the LTC home;
presence and size of LTC home chains; and the age of the design
of the LTC home. The age of design is determined by a structural
classification of the home’s design standard.®! In 1972, Ontario’s
Nursing Home Act was amended to include standards, including
those for the physical plant (permitting 4 beds per room with
1 wash basin and 1 flush toilet; since the 1998 update in these
design standards, only single and double rooms have been per-
mitted).>® We classified LTC homes that exceed 1972 design stan-
dards as having “newer design standards,” and those homes that
meet or fall below 1972 design standards as having “older design
standards.” Homes with older design standards have smaller
room sizes, fewer single-occupancy rooms and more shared
washrooms (Appendix 1, Table S1, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.201197/-/DC1).

We also measured the cumulative incidence of COVID-19 in the
public health unit regions surrounding each LTC home. We calcu-
lated this using deidentified line-level data on all confirmed COVID-
19 cases (as of May 19, 2020) from Ontario’s iPHIS database to
determine the rate of COVID-19 per thousand individuals (using
population data from the 2016 census) for each of Ontario’s
35 health regions served by a public health unit.2® We excluded
residents of LTC homes from the numerator and denominator of
the incidence calculation. We calculated the population size of the
communities in which each LTC home was located using Statistics
Canada’s Postal Code Conversion File Plus, with postal codes from
the Canada Post Corporation that were current up to and including
November 2018; we considered communities with a population
size of fewer than 10 000 individuals to be rural.®

Primary exposure and main outcomes

The primary exposure of interest was the profit status of the LTC
home (for-profit, nonprofit or municipal), and as such the analy-
sis was conducted at the LTC home level rather than at the resi-
dent level. The main outcomes of interest were COVID-19 out-
breaks in the LTC home (at least 1 resident case), extent of
COVID-19 outbreaks (total number of confirmed resident cases
among homes with outbreaks) and total number of COVID-19
resident deaths (among homes with outbreaks).

Statistical analysis
We computed summary statistics to compare, by profit status,
characteristics of LTC homes and the number of COVID-19 resi-
dent cases and deaths. We used the 2 test for categorical vari-
ables and the Kruskal-Wallis test for continuous variables; we
used the exact binomial test to compare the incidence of COVID-
19 in 1 of Ontario’s 35 public health unit regions surrounding
each LTC home. We calculated case fatality rates as the propor-
tion of residents who died of COVID-19 compared with the total
number of residents with COVID-19.

We created separate multivariable statistical hurdle models
for the 3 outcomes of interest. We modelled the risk of a COVID-19

CMAJ | AUGUST 17,2020 | VOLUME 192 | ISSUE 33 E947

HOYUV3iS3y



RESEARCH

outbreak in an LTC home with 1 or more resident cases using
logistic regression given the binary outcome. We modelled the
extent of COVID-19 outbreaks and total number of resident
COVID-19 deaths using quasi-Poisson regression with an offset
for the log of the number of active residents within an LTC home;
this model accounted for overdispersion in outbreak size relative
to usual Poisson counts. For all 3 models, we included random
intercepts corresponding to each public health unit region.*® For
each of the 3 outcomes being modelled, we created 3 models, all
adjusted for the same factors.

Model 1 included profit status only (unadjusted). Model 2
included profit status and health region characteristics (popula-
tion size of the location of the LTC home, COVID-19 cases per
thousand in the public health unit region surrounding the LTC
home); we selected these covariates as factors extrinsic to LTC
homes. Model 3 was an explanatory model and included profit
status, health region characteristics and LTC home-level factors
(number of active residents, age of design standard, staff-to-bed
ratio, and presence and size of the chain of LTC homes); we
selected these latter covariates as factors intrinsic to LTC homes.

We chose, a priori, to make our main inferences from model 2,
and we used model 3 to examine explanatory LTC home factors
related to profit status. We did not include bed occupancy type
in the final models as this was colinear with the age of the design
standard of the LTC home (Pearson correlation 0.81); we chose
the age of the design standard as the covariate of interest, given
that this captures aspects of occupancy (only homes with older
design standards have 4-person rooms), in addition to other fea-
tures such as size of common spaces, size of rooms and shared
washrooms (Appendix 1, Table S1). As a sensitivity analysis, we
reanalyzed model 3 for all 3 outcomes by entering average occu-
pancy, rather than age of the design standard, into the models
(Appendix 1, Table S2). We also created bee swarm plots to rep-
resent the distribution of the extent of COVID-19 outbreaks and
the total number of deaths across the profit status of LTC homes
and age of design standards and chain ownership.

We selected all covariates a priori on the basis of a review of
the literature and the expert opinions of infectious disease epi-
demiologists, as well as specialists in geriatric and LTC medicine.
We performed analyses using SAS statistical software, version 9.4
(SAS Institute Inc). Tests were 2-tailed, and we set the level of
statistical significance at o. = 0.05.

Ethics approval

The study was approved by the Research Ethics Board of the Uni-
versity of Toronto, as well as the Hamilton Integrated Research
Ethics Board.

Results

The analysis included all 623 Ontario LTC homes, comprising
75 676 residents; 360 of these homes (57.7%) were for-profit, 162
(26.0%) were nonprofit, and 101 (16.2%) were municipal (Table 1).
On average, and compared with both nonprofit and municipal
homes, for-profit homes were smaller (lowest mean number of
licensed beds), had the lowest proportion of single-occupancy

rooms, had older design standards and had the highest propor-
tion of chain ownership.

Overall, 190 (30.4%) Ontario LTC homes had a COVID-19 out-
break, with a crude cumulative incidence of 66.4 per thousand.
The cumulative incidence of outbreaks of COVID-19 in LTC homes
was 85.1 per thousand among for-profit homes, 61.4 per thou-
sand among nonprofit homes, and 23.4 per thousand among
municipal homes (Table 2). The crude rate of deaths of LTC home
residents from COVID-19 was 23.4 per thousand among for-profit
homes, 18.2 per thousand among nonprofit homes, and 5.8 per
thousand among municipal homes. The case fatality rate among
LTC home residents was 27.5% among for-profit homes, 29.7%
among nonprofit homes, and 25.0% among municipal homes.

0dds of an outbreak of COVID-19 in LTC homes

There were 190 (30.5%) COVID-19 outbreaks among Ontario’s LTC
homes, with 110 (30.6%) occurring in for-profit homes, 55 (34.0%)
in nonprofit homes and 25 (24.8%) in municipal homes (Table 2).
In the unadjusted (model 1) and health region characteristics-
adjusted (model 2) logistic regression models, profit status of LTC
homes was not significantly associated with the odds of an out-
break of COVID-19 in the LTC home (Table 3). In the fully adjusted
explanatory model (model 3), the cumulative incidence of COVID-
19 in the public health unit region surrounding the LTC home
(adjusted odds ratio [OR] 1.91, 95% confidence interval [CI] 1.19-
3.05; per increase in 1/1000 COVID-19 cumulative incidence), the
total number of active residents (adjusted OR 1.38, 95% CI 1.18-
1.61; per 50 beds), and older design standards of LTC homes
(adjusted OR 1.55, 95% Cl 1.01-2.38) were significantly associated
with the odds of an outbreak of COVID-19 in LTC homes.

Extent of COVID-19 outbreaks in LTC homes

Among LTC homes with a COVID-19 outbreak, an average of
23.8% of all residents in for-profit homes had COVID-19, whereas
on average 17.2% and 7.1% of all residents in nonprofit and
municipal homes had COVID-19, respectively (Table 2). Of the
15 LTC homes with the highest incidence rates, 12 were for-profit
homes with older design standards and chain ownership (Figure 1).
In both unadjusted (risk ratio [RR] 1.83, 95% CI 1.18-2.84) and
health region characteristics-adjusted quasi-Poisson regression
models (adjusted RR 1.96, 95% CI 1.26-3.05), for-profit status was
significantly associated with the extent of the outbreak of COVID-
19 in the LTC home (total number of resident cases) compared
with nonprofit status (Table 4). The risk associated with for-profit
status was even greater when municipal homes were the referent
group in the model (Appendix 1, Table S3).

In the fully adjusted explanatory model, the relationship with
for-profit status was attenuated (adjusted RR 0.96, 95% CI 0.57-
1.61), whereas both the number of COVID-19 cases per thousand
in the public health unit region surrounding the LTC home
(adjusted RR 1.65, 95% Cl 1.02-2.67), older design standards of
LTC homes (adjusted RR 1.88, 95% Cl 1.27-2.79), and chain
ownership (adjusted RR 1.84, 95% CI 1.08-3.15) were significantly
associated with the extent of an outbreak of COVID-19 in an LTC
home, whereas total number of active residents was protective
(adjusted RR 0.84, 95% CI 0.73-0.95; per 50 beds).
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Table 1: Characteristics of all 623 Ontario long-term care homes, by profit status

Profit status of LTC home

No. (%)* of for-profit

LTC homest

Measure n=360
No. of residents, mean 113.2
Older design standard** 193 (53.6)
Accommodation type

% single occupancy, mean 31.6

% double occupancy, mean 385

% quadruple occupancy, mean 28.3
LTC home chains

>20 homes 145 (40.3)

10-19 homes 104 (28.9)

2-9 homes 56 (15.6)

1 home: not a chain 55 (15.3)
Staff (full-time equivalent):bed ratio, mean 0.70
Population size of the community in which
the LTC home is situated

=500 000 145 (40.3)

10 000-499 999 143 (39.7)

<10 000: rural 72 (20.0)

Cumulative incidence of COVID-19 in the
public health unit region surrounding the
LTC home

1.00 per 1000

Note: COVID-19 = coronavirus disease 2019, LTC = long-term care.
*Unless otherwise specified.

No. (%)* of nonprofit

No. (%)* of
municipal LTC

LTC homest homes$§
n=162 n=101 p valued|
119.6 155.2 <0.001
30 (18.5) 12 (11.9) <0.001
49.2 52.8 <0.001
39.9 39.7 0.52
8.7 6.6 <0.001
0 (0) 0 (0) <0.001
0(0) 0(0)
50 (30.9) 0(0)
112 (69.1) 101 (100)
0.72 0.77 <0.001
82 (50.6) 28 (27.7) 0.002
37(22.8) 45 (44.5)
43 (26.5) 28 (27.7)
1.06 per 1000 0.89 per 1000 0.045

tNumber of active residents in Ontario for-profit LTC homes as of Mar. 31, 2020: 40 752; number of beds: 42310.

fNumber of active residents in Ontario nonprofit LTC homes as of Mar. 31, 2020: 19375; number of beds: 20 181.
§Number of active residents in Ontario municipal LTC homes as of Mar. 31, 2020: 15675; number of beds: 12 269.
9* test used for categorical variables and Kruskal-Wallis test for continuous variables, o. = 0.05

**Long-term care homes where > 50% of beds meet or fall below 1972 design standards (Appendix 1, Table S1)

Number of resident deaths from COVID-19 in an LTC
home outbreak

Among LTC homes with a COVID-19 outbreak, on average 6.5% of
all residents in for-profit homes died of COVID-19, whereas on
average 5.5% and 1.7% of all residents in nonprofit and municipal
homes died of COVID-19, respectively (Table 2). Of the 10 homes
with the highest death rates, 7 were for-profit-homes with older
design standards and chain ownership (Figure 2). Quasi-Poisson
regression modelling showed that for-profit status was associated
with the total number of COVID-19 deaths among LTC home resi-
dents in the health region characteristics-adjusted model
(adjusted RR 1.78, 95% Cl 1.03-3.07) but not the unadjusted model
(RR 1.67, 95% Cl 0.99-2.73) (Table 5). Again, the risk associated
with for-profit status was even greater when municipal homes
were the referent group in the model (Appendix 1, Table S3).

In the fully adjusted explanatory model, the relationship with
for-profit status was attenuated (adjusted RR 0.82, 95% Cl 0.44-
1.54). Older design standards in LTC homes (adjusted RR 2.08,
95% CI 1.28-3.36) and chain ownership (adjusted RR 1.89, 95% Cl
1.00-3.59) were significantly associated with the risk of the total

number of deaths from COVID-19 among LTC home residents,
whereas number of active residents was protective (adjusted RR
0.81, 95% Cl 0.70-0.95; per 50 beds).

Sensitivity analyses
Reanalyzing model 3 for all 3 outcomes by entering average
occupancy rather than age of the design standard yielded similar
effect estimates for the associations with for-profit status
(Appendix 1, Table S2).

Interpretation

In this study of all 623 LTC homes in Ontario, Canada, we found
that the odds of an outbreak of COVID-19 in an LTC home was
associated with the incidence of COVID-19 in the public health
unit region surrounding the LTC home, the total number of active
residents, and older design standards, but not for-profit status.
Among LTC homes with a confirmed COVID-19 outbreak, for-
profit status was associated with a 1.96-fold (1.26-3.05) increase
in the extent of outbreaks and a 1.78-fold (1.03-3.07) increase in
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Table 2: COVID-19 outbreaks and deaths in Ontario long-term care homes, by profit status (Mar. 29 to May 20, 2020)

Profit status of LTC home
No. (%)* of
No. (%)* of for-profit  No. (%)* of nonprofit municipal LTC
LTC homest LTC homes¥ homes$§
Measure n=360 n=162 n=101 p valued|
COVID-19 outbreaks
Any LTC home outbreak 154 (42.8) 73 (45.1) 41 (40.6) 0.77
Outbreaks involving both residents and staff 51(14.2) 29 (17.9) 13(12.9) 0.44
Outbreaks involving residents only 59 (16.4) 26 (16.0) 12 (11.9) 0.53
Outbreaks involving staff only 44 (12.2) 18(11.1) 16 (15.8) 0.51
COVID-19 outbreaks involving residents
Total no. of COVID-19 cases 3599 1239 380 -
Cumulative incidence of COVID-19 cases 85.1 per 1000 61.4 per 1000 23.4 per 1000 <0.001
Homes with a resident outbreak 110 (30.6) 55 (34.0) 25 (24.8) 0.29
Percentage of residents infected per outbreak home, 4.8 5.6 1.1 0.01
median (IQR) (1.1-49.6) (1.5-33.8) (0.6-4.6)
No. of cases per outbreak home, median (IQR) 5 (1-55) 10 (1-35) 2 (1-10) 0.20
COVID-19 resident deaths
Total no. of COVID-19 deaths 989 368 95 -
COVID-19 death rate 23.4 per 1000 18.2 per 1000 5.8 per 1000 <0.001
Homes with any resident death 51 (14) 33 (20) 11(11) 0.086
Percentage of resident deaths per home, median (IQR) 13.0 (5.1-19.6) 7.0 (2.4-12.7) 2.3(1.0-6.8) 0.0019
Median no. of deaths per home (IQR) 14 (8-27) 10 (4-16) 3(2-13) 0.013
Case fatality rate, % 27.5 29.7 25.0 0.14

Note: COVID-19 = coronavirus disease 2019, IQR = interquartile range, LTC = long-term care.

*Unless otherwise specified.

tNumber of active residents in Ontario for-profit LTC homes as of Mar. 31, 2020: 40 752; number of beds: 42310.
Number of active residents in Ontario nonprofit LTC homes as of Mar. 31, 2020: 19375; number of beds: 20 181.
§Number of active residents in Ontario municipal LTC homes as of Mar. 31, 2020: 15675; number of beds: 12269.

YExact binomial test used for incidence, y? test for categorical variables, and Kruskal-Wallis test for continuous, o = 0.05.

the number of resident deaths due to COVID-19, compared with
nonprofit homes after adjusting for health region characteristics.
All comparisons favoured municipal homes, which generally
operate with the support of municipal contributions and benefits
that allow for greater staffing levels and capital expenditures
(Appendix 1, Table S3).13%°

The significant association between the risk of an outbreak at
an LTC home and the incidence of COVID-19 in the surrounding
public health unit region is consistent with emerging literature
showing that LTC home staff are important vectors for SARS-
CoV-2 transmission.>** During the COVID-19 pandemic, most LTC
homes have become relatively closed environments because of
restrictions on visitors and resident transfers, meaning that
through no fault of their own, infected health care workers are
the probable source of many outbreaks.3 An earlier study of
COVID-19 outbreaks in Ontario LTC homes reported that lagged
staff infection was a significant predictor of future resident
deaths.** Screening protocols may be missing infected staff who
are asymptomatic or minimally symptomatic, and low wages
and scarce sick benefits mean that others may be working while
ill.5%3¢ Many staff are also employed part time and work at multi-

ple health care facilities, something that has been linked to
SARS-CoV-2 transmission among LTC facilities.>*” Our additional
observation associating the number of active residents in an LTC
home and the risk of an outbreak may be related to the fact that
larger homes require more staff, thereby increasing the number
of potential vectors for infection.®

Our findings linking for-profit status with both the number of
resident cases and deaths within COVID-19 outbreaks at LTC
homes appears to be mediated in large part by the higher pro-
portion of outdated design standards (which meet or fall below
1972 standards) and chain ownership in for-profit homes,
leading to more widespread transmission of COVID-19. Our data
are consistent with previous studies that have found small
and inconsistent associations between for-profit status and
unfavourable outcomes, including an increased risk of infections
in LTC residents,11:1239-41

Our hierarchical model showed that associations favouring
nonprofit and municipal homes were attenuated when account-
ing for the age of a home’s design standards. Newer design stan-
dards provide for larger and more private room accommoda-
tions, as well as less crowded and self-contained common
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Table 3: 0dds of a COVID-19 outbreak in a long-term care home, by profit status

Model 2
(+ adjustment for Model 3 (explanatory)
Model 1 health region (+ adjustment for LTC
(profit status only), characteristics), home characteristics),
Variable adjusted OR (95% Cl)  adjusted OR (95% ClI) adjusted OR (95% Cl)
Profit status
Nonprofit (Ref.) - - -
For-profit 1.01 (0.64-1.57) 0.96 (0.61-1.49) 0.71(0.40-1.25)
Municipal 0.83 (0.45-1.54) 0.85 (0.46-1.58) 0.71 (0.36-1.42)

Health region characteristics

COVID-19 cumulative incidence in the public health unit region
(1 case per 1000)

Population
=500 000 (Ref.)
10 000-499 999
<10 000 (rural)

LTC home characteristics

2.02 (1.20-3.38)

0.57 (0.32-1.00)
0.27(0.13-0.58)

1.91 (1.19-3.05)

0.56 (0.33-0.95)
0.39 (0.18-0.83)

HOYUV3iS3y

No. of residents (unit of 50) - - 1.38(1.18-1.61)
Older design standards - - 1.55(1.01-2.38)
Chain ownership (v. single home) - - 1.47 (0.86-2.51)
Staff (full-time equivalent):bed ratio - - 1.98 (0.39-9.97)

Note: adjusted OR = odds ratio adjusted for all other covariates in the model, CI = confidence interval, COVID-19 = coronavirus disease 2019, Ref. = reference category, LTC = long-term
care.
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Figure 1: Distribution of the extent of outbreaks of coronavirus disease 2019 (COVID-19) in long-term care homes, by profit status.
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Table 4: Extent* of COVID-19 outbreaks in long-term care homes, by profit status

RESEARCH

Model 2
(+ adjustment for Model 3 (explanatory)
Model 1 health region (+ adjustment for LTC
(profit status only), characteristics), home characteristics),
Variable adjusted RR (95% Cl) adjusted RR (95% Cl) adjusted RR (95% Cl)
Profit status
Nonprofit (Ref.) - - -
For-profit 1.83(1.18-2.84) 1.96 (1.26-3.05) 0.96 (0.57-1.61)
Municipal 0.60 (0.28-1.30) 0.64 (0.29-1.40) 0.85 (0.40-1.82)

Health region characteristics

COVID-19 cumulative incidence in the public health unit region
(cases per 1000)

Population
=500 000 (ref)
10 000-499 999
<10 000 (rural)

LTC home characteristics

No. of residents (unit of 50) - - 0.84 (0.73-0.95)
Older design standards - - 1.88(1.27-2.79)
Chain ownership (v. single home) - - 1.84 (1.08-3.15)
Staff (full-time equivalent):bed ratio - - 0.73 (0.10-5.35)

1.84 (1.10-3.08)

0.65 (0.33-1.24)
0.85 (0.22-3.28)

1.65 (1.02-2.67)

0.55 (0.30-0.99)
0.53(0.15-1.83)

Note: adjusted RR = risk ratio adjusted for all other covariates in the model, CI = confidence interval, COVID-19 = coronavirus disease 2019, LTC = long-term care.
*Number of residents with COVID-19 among long-term care homes with outbreaks.
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Figure 2: Distribution of the number of deaths from coronavirus disease 2019 (COVID-19) among residents in a long-term care home, by profit status.
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Table 5: Number of deaths from COVID-19 among long-term care home residents, by profit status

Model 2
(+ adjustment for Model 3
Model 1 health region (+ adjustment for LTC
(profit status only), characteristics), home characteristics),

Variable

Profit status
Nonprofit (Ref.)
For-profit
Municipal
Health region characteristics

COVID-19 cumulative incidence in the public health unit region
(cases per 1000)

Population
=500 000 (ref)
10 000-499 999
<10 000 (rural)
LTC home characteristics
No. of residents (unit of 50)
Older design standards
Chain ownership (v. single home)

Staff (full-time equivalent):bed ratio

adjusted RR (95% Cl)

1.67 (0.99-2.79)
0.50 (0.19-1.29)

adjusted RR (95% Cl) adjusted RR (95% Cl)

1.78 (1.03-3.07)
0.54 (0.20-1.49)

0.82 (0.44-1.54)
0.73 (0.28-1.88)

= 1.77 (0.47-6.60) 1.44 (0.81-2.55)

= 0.62 (0.26-1.47)
= 0.72 (0.12-4.25)

0.51 (0.25-1.05)
0.40 (0.08-1.89)

0.81 (0.70-0.95
2.08 (1.28-3.36
1.89 (1.00-3.59

(

)
)
)
0.84 (0.09-8.75)

Note: adjusted RR = risk ratio adjusted for all other covariates in the model, CI = confidence interval, COVID-19 = coronavirus disease 2019, LTC = long-term care.

spaces, whereas older design standards can have ward-style
accommodation and centralized common spaces in which all
residents can interact (Appendix 1, Table S1). Beyond promoting
quality of life, newer design standards are intended to promote
infection prevention and control, given that they limit infection
both within resident bedrooms and among areas of a facility.
Further, we observed a protective effect of larger homes with
more active residents on the extent of COVID-19 outbreaks and
resident deaths, something we suspect is related to homes with
new design standards having self-contained “resident home
areas” that accommodate no more than 40 residents.*

The COVID-19 crisis in Canada’s LTC homes has laid bare long-
standing issues in how LTC homes are financed, operated and
regulated® and already led to sweeping calls for reforms to long-
term care, including removing private for-profit businesses from
the sector.®* Our findings suggest that the incidence of COVID-19
in the public health unit region surrounding an LTC home and
the size of the home — but not for-profit status — are important
risk factors for outbreaks of COVID-19 in LTC homes, whereas for-
profit status (with for-profit homes more commonly having
outdated design standards and chain ownership) is an important
risk factor for transmission of COVID-19 after an outbreak is
established in a home. Further, it is important to recognize that
not all for-profit homes have worse COVID-19 outcomes; those
with older design standards appear to show worse outcomes,
likely indicating a failure to upgrade and modernize facilities.
With governments such as Ontario’s already committing to
independent commissions and inquiries into their LTC systems,

it is important that policy recommendations and changes con-
sider all root causes of the present crisis, including supporting
capital projects to retrofit or rebuild older LTC homes.*

Limitations
The study is limited by a lack of individual-level data on the
sociodemographic and clinical characteristics of residents of LTC
homes. Given the centralized admission process for LTC facilities
in the province of Ontario, we do not expect substantial
differences in the resident case-mix between for-profit, nonprofit
and municipal homes. By examining all LTC homes in Ontario,
we took the maximum sample size available without a priori
sample size calculations; post hoc simulations of outbreaks
based on the observed distribution of cases among homes
confirmed that our analyses had adequate power to detect
differences in the extent of COVID-19 outbreaks between for-
profit, nonprofit and municipal homes. Our data on staffing were
limited to the number of rostered full-time equivalent staff per
LTC home and do not necessarily account for the number of staff
physically working in a home at any given time. We also could
not determine whether nonprofit homes were subcontracting
out the provision of care to for-profit entities, and our use of the
incidence of COVID-19 in the Ontario public health unit region
surrounding each LTC home may have been imprecise for homes
proximal to the borders of regions with differing incidences.

Like other sources of data being rapidly collected during the
COVID-19 pandemic, data from the Long-Term Care Inspections
Branch were not independently validated, and there is potential
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for incompleteness. Because many outbreaks in LTC homes
were still ongoing, there is the potential for right censoring of
data, whereby actively infected residents who were alive at the
end of our study period could still go on to die; this also lim-
ited our ability to study outbreaks that involved only staff but
had the potential to spread to residents. We also could not
account for temporal changes in both access to personal
protective equipment within LTC homes and provincial poli-
cies in infection prevention and control practices, SARS-CoV-2
testing and staff mobility among homes; however, these fac-
tors would mediate rather than confound the observed results.
Finally, we did not account for SARS-CoV-2 testing rates, but
case fatality rates for COVID-19 in for-profit, nonprofit and
municipal homes were similar, suggesting similar levels of case
identification.

Conclusion

We have shown that the risk of an outbreak of COVID-19 at an
LTC home was related to the COVID-19 incidence rate in the
public health unit region surrounding the home, its total num-
ber of beds and older design standards, rather than for-profit
status. We did find evidence that for-profit LTC homes have
larger COVID-19 outbreaks and more deaths of residents from
COVID-19 than nonprofit and municipal homes, and that this
finding was mediated by the higher number of for-profit homes
with outdated design standards and chain ownership. The
COVID-19 pandemic has laid bare long-standing issues in how
LTC homes are financed, operated and regulated.” As health
systems scramble to prepare LTC homes for successive waves of
the COVID-19 pandemic and others search for accountability
and solutions to the crisis in the sector, it is important to exam-
ine all potential explanations for observed differences in COVID-
19 outcomes across LTC homes.
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